oozing out from the wrist') or the aftermath of suicide much like traumatic 'flashbacks' (Holmes et al., 2007; Hales et al., 2011) . Therefore, these two overlapping but distinct phenomena might complement each other to amplify suicide risks.
Another recent theory on the development of suicidal risk is the integrated motivational-volitional model, a three-phase psychological model of suicidal behaviour (IMV; O'Connor, 2011) . This model is based on Williams (1997) and Baumeister (1990) and conceptualizes suicide attempts as health behaviours with motivational factors (i.e. related to the development of suicidal thoughts) and volitional factors (i.e. translating suicidal thoughts into suicide attempts; O'Conner and Nock, 2014) . Within this model, a defeat circumstance is characterized by a failed struggle against subjugation by a triggering event or circumstances (Price et al., 1994) . The sense of entrapment on the other hand results when the attempt to escape from defeating circumstances is blocked ('arrested flight model'; Gilbert & Allan, 1998; Williams, 1997) . Entrapment is postulated to serve as the central motivating force to escape from defeating circumstances and to drive the search for solutions to end the psychological pain. As entrapment increases and no solutions are identified, the idea of suicide as an escape strategy intensifies (O'Connor, 2011; Taylor et al., 2011) . This model would predict that a sense of entrapment mediates the relationship between perception of defeat and the development of suicidal ideation.
Prospective mental imagery often represents goals (Conway et al., 2004 ) and is associated with increased level of conviction about the likelihood of imagined outcomes (Libby et al., 2007) . Within an IMV framework, it is plausible that suicidal prospective images, e.g. jumping off a cliff, might encapsulate the desired goal of escape from the sense of entrapment in individuals with previous suicidal ideation or attempts. Suicidal flash-forwards may thus represent motivational moderators towards amplified suicidal ideation (Crane et al., 2011) . Specifically, suicidal flash-forwards might serve as goals of escape encapsulated in the form of prospective imagery that facilitate the transition of entrapment to suicidal ideation/intent.
Our study aimed first to extend previous retrospective findings in selected clinical samples to people with and without current suicidal ideation from a representative sample from the general population in Hong Kong (the Hong Kong Mental Morbidity Survey, HKMMS; Lam et al, 2014) . Notably, understanding the role of suicidal imagery is topical for the Hong Kong context, given the debate around local media coverage of suicide acts using graphic pictorial representations (Fu et al., 2011) . Second, we aimed to examine the phenomenology of suicidal flash-forwards by exploring their relationship with perceptions of defeat and entrapment. Third, we used a prospective design to test whether a reduction in suicidal flash-forwards would be associated with a resolution of suicidal ideation over time.
We predicted that at both baseline and 7-weeks follow-up (1) people with current suicidal ideation would report suicidal flash-forwards whereas people without such ideation would not, and critically that compared to people with current suicidal ideation but without flash-forwards, those with flash-forwards would have more severe suicidal ideation; (2) people with current suicidal ideation would report greater levels of defeat and entrapment than those without; (3) resolution of suicidal ideation at follow-up would be associated with less frequent suicidal flashforwards and lower levels of defeat and entrapment; (4) we also explored how the interaction between suicidal flashforwards, defeat and entrapment may contribute to suicidality.
Material and Methods

Sample recruitment and procedures
Participants were recruited from a territory-wide epidemiological study sample (N = 5700) (HKMMS; Lam et al., 2014) .
Inclusion criteria for the current study were: (1) being part of the HKMMS; (2) aged 18-75; (3) Chinese ethnicity; (4) a score of ≥1 on both questions 4 ('desire to kill myself') and 5 ('taking a chance on life or in a life-threatening situation') of the 19-item version of Beck Scale for Suicidal Ideation-Current (BSS, Beck et al., 1979) for people with current suicidal ideation (suicidal group); and 0 on both questions 4 and 5 of the SSI-C for those without current suicidal ideation (control group). Exclusion criteria included: (1) incapable of giving informed consent, and (2) symptoms demanding immediate psychiatric attention.
Eighty two participants were recruited as they were having current suicidal ideation (these participants were also called suicidal cases or the suicidal group in the current manuscript). For every ten participants recruited into the suicidal group, gender distribution and mean age were calculated and ten matching non-suicidal participants were then randomly contacted from the remaining pool (N=5618) until N=82 participants with current suicidal ideation and N=80 control participants without suicidal ideation were recruited. These age-and gender-matched individuals without current suicidal ideation as measured by BSS were also called as non-suicidal controls or the control group in the current manuscript). Demographic and clinical characteristics were collected at baseline; measures of cognition (see below)
were collected at baseline and at 7-week follow-up, based on previous literature on duration of trait-like and statelike factors associated with suicidal risks after suicidal crisis (Pollock and Williams, 2004) . The Research Ethics Committee of Kowloon Central and Kowloon East Clusters of Hospital Authority approved the study (KC/KE-11-0204/ER-3). All suicidal participants were advised to seek further psychiatric care; all those who were successfully contacted for follow-up had been in contact with mental health services.
Measures
Demographic and clinical characteristics
Gender, age, years of education, marital status, and past and current psychiatric illness were recorded at baseline via the HKMMS (Lam et al., 2014) .
Cognition 2.2.2.1 Suicidal ideation
The 19-item version of Beck Scale for Suicidal Ideation-Current (BSS, Beck et al., 1979 ) is a well-validated scale measuring levels of suicidal ideation in the past seven days. BSS has high internal consistency (Cronbach's α = 0.84), moderately correlated to past suicidal attempts (Beck et al., 1997) . In order to increase the sensitivity of BSS in identifying people with current suicidal ideation, the participants were invited to respond to all questions in the BSS. To identify participants with current suicidal ideation, we used the validated Chinese version, which has good internal consistency (Cronbach's α = 0.88) (Zhang et al., 2007) , and cross-cultural reliability and validity (Zhang and Norvilitis, 2002) . A person with current suicidal ideation was defined by scores = 1 or above on both questions 4 and 5, while a potential non-suicidal control was defined by scores = 0 on the same questions. As question 5 asks about passive wish for death due to fate and such fatalistic view is common among Chinese people without current suicidal ideation (Kwok and Sullivan, 2006; Liang et al., 2008) , more than 20% of people were screened as positive for the presence of suicidal ideation in HKMMS if question 5 alone was used. Hence, only those participants who rated 1 or above for both questions 4 and 5 were recruited so as to ensure that the suicidal group was made up of participants with clinically significant suicidal ideation. This led to a more restrictive selection of participants with suicidal ideation than previous studies (Beck et al., 1997) . For the current study, the BSS had a good internal consistency (Cronbach's α = 0.87).
Cognitions associated with suicidal ideation
The Impact of Future Events Scale (IFES, Deeprose et al., 2010) contains 24-items measuring the emotional impact of intrusive prospective imagery, with acceptable test-retest reliability (Pearson's r = 0.73) and good internal consistency (Cronbach's α = 0.87). The Chinese version of IFES was based on the Chinese version of Impact of Events ScaleRevised (Wu et al., 2003) and was validated on a group of healthcare workers (N=20). It achieved good internal consistency (Cronbach's α = 0.86) and good test re-test reliability (intra-class correlation = 0.84). Participants were asked to write down as many prospective images (flash-forwards of any type) experienced over the past 7 days as they could recall, and rate them as either positive or negative. They then rated 24 items (from '0 = not at all' to '4 = extremely likely') referring to the emotionally most arousing prospective images among those they listed. Participants were not required to report any prospective images related to suicide, to avoid social desirability or interviewers' biases.
For the current study, the translated version of IFES has a good internal consistency (Cronbach's α = 0.88).
The main variable of interest was extracted from the IFES:
Mental imagery: suicidal flash-forwards. Descriptions of prospective images listed in the IFES were coded as 'suicidal' or not based on Hales et al. (2011) . Raters achieved excellent inter-rater reliability in categorizing prospective images as suicidal flash-forwards or not (weighted kappa = 0.98), and as 'imagined suicidal acts' or 'the aftermath of imagined suicide' (weighted kappa = 0.95).
The Defeat Scale (Gilbert and Allan, 1998) contains 16 items measuring perceptions of failed struggle and low social rank rated over the past week (from '1 = never' to '5 = all the time'). The Chinese translated version was validated on a sample from community participants attending a mental health education talk (N = 60) and it showed good internal consistency (Cronbach's α = 0.94) and a good test-retest reliability (intra-class correlation = 0.94). For the current study, the translated version had good internal consistency (Cronbach's α = 0.95).
The Entrapment Scale (Gilbert and Allan, 1998) 
Statistical analyses
STATA Version-12 was used (STATA, 2011). Sample size was estimated based on a cross-sectional study by Rasmussen et al. (2010) . The sample size was calculated based on the differences in entrapment and defeat total scores between the casualty attenders with first-episode self-harm attempts and the hospital controls without any history of self- minimum of at least eight participants was needed in each group in order to detect statistically significant differences of the defeat and entrapment total scores between the suicidal and control groups at an alpha level of 0.05 and a power of 90 percent. The predictor and outcome variables were first examined for normality. For variables that were not normally distributed, they were first normalized by square root or logarithmic transformation. For example, data like BSS total scores, entrapment and defeat total scores at baseline were found to be normally distributed while the entrapment total scores at follow-up were log-transformed. Baseline demographic and psychiatric illness data, and measures of cognition, were compared between groups using two-tailed Chi-square and independent t-tests. For highly skewed data, nonparametric analyses were used for comparisons. Any demographic or clinical variables which were significantly different between the two groups would be entered into subsequent multi-variate analyses as co-variates. Bootstrap method was adopted in view of the limited sample size.
To determine whether reduction in suicidal ideation from baseline to follow-up was associated with change in cognitions, participants with suicidal ideation at baseline and follow-up were compared to those with suicidal ideation at baseline but not at follow-up. Separate repeated measure analyses of variance (rmANCOVA) were conducted with cognitions (presence of suicidal flash-forwards, entrapment and defeat scores) as dependent variables: cognitions in both groups ('remained suicidal' vs. 'became non-suicidal' = between-group factor) were analysed at two time points (baseline vs. follow-up = within-group factor). Significant group x time interactions indicated a difference in change in cognitions over time between the groups and were followed by post-hoc planned pairwise comparisons between the dependent variables at baseline and follow-up for each group separately.
To explore the inter-relations between baseline defeat and entrapment, and the presence of suicidal flash-forwards at baseline, as well as suicidal ideation at baseline and at seven weeks, mediation analyses were performed, following Baron and Kenny (1986) . Based on a hypothesized model of entrapment mediating the relationship between defeat and suicidal ideation, we conducted a regression analysis using the PROCESS method (Hayes, 2013) with 5,000 bootstrapped resampling and with defeat as the independent variable, entrapment as the potential mediator and gender, age, marital status, and the presence of past and present psychiatric illnesses, and status as suicidal/control groups as covariates. The same method was used with suicidal ideation at seven weeks as the dependent variable.
Further, to explore the predictive value of the interaction between perception of entrapment and the presence of suicidal flash-forwards over suicidal ideation at baseline, hierarchical linear regression models were conducted with BSS total scores as the dependent variable. Predictive factors were entrapment total score and the presence of suicidal flashforwards or defeat total score and suicidal flash-forwards, and two-way interaction variable computed by multiplying the dichotomous variables of entrapment (high vs low entrapment based on median split of the entrapment total scores) and the presence of suicidal flash-forwards (yes vs no) (i.e. entrapment X suicidal flash-forwards), or defeat (high vs low defeat based on median split of the defeat total scores) X suicidal-flashforwards. The conversion of the continuous variables of entrapment and defeat total score into dichotomous variables of high vs low entrapment / defeat based on median split was performed and used in step 4, as the multiplicative term of the interaction [entrapment / defeat total score X presence of suicidal flash-forwards] was highly skewed and could not be normalized for regression analyses.
Results
Demographic and clinical characteristics
The baseline cohort comprised 162 participants from the HKMMS (Lam et al., 2014) : 82 participants with current suicidal ideation and 80 control participants without. (Table 1) .
Seven weeks (M = 7.2 weeks; SD = 1.38) later, 70% of the baseline cohort (N = 110) was included in the follow-up interview. The follow-up cohort comprised of 33 suicidal and 77 control participants (22 individuals who were no longer suicidal at follow-up, plus 55 from the baseline non-suicidal group) ( Table 2) . At baseline, the two groups were not significantly different on any demographic variable (all p > 0.05) except for a lower proportion of married or cohabiting individuals in the suicidal cases than in non-suicidal controls (37.8% vs. 61.3%; χ 2 = 8.91, df = 1, p = 0.003) and the presence of past and current psychiatric illnesses (past illness: 48.5% vs. 23.4%, χ 2 = 5.67, df = 1, p = 0.017; present illness: 48.5% vs. 20.8%, χ 2 = 7.33, df = 1, p = 0.007). Marital status, presence of past psychiatric illness, and presence of current psychiatric illness were therefore entered as the covariates in subsequent ANCOVA analysis and regression analyses that involved the suicidal and control groups. As no significant main or interaction effects were found between marital status and other variables, this is not reported further. At follow-up the two groups did not differ in any variables (all p-values > 0.1).
Thirty-two percent (N = 27) of cases and twenty-eight percent (N = 23) of controls either declined or could not be traced for follow-up ('dropouts'), with no significant difference in the proportion of dropouts between the cases and controls. There were no significant differences between the dropouts and the non-dropouts in any demographic variable or in current/past psychiatric illness (all p-values > 0.05). The missing data at follow-up could thus be regarded as missing completely at random.
Cognition
See Table 3 for 
Defeat and entrapment
Consistent with the third hypothesis, compared to the control group, the suicidal group had higher levels of defeat 
Change of suicidal flash-forwards, entrapment and defeat perceptions and suicidal ideation over time
Among fifty-five participants with suicidal ideation at baseline being successfully traced for follow-up, 33 remained suicidal and 22 became non-suicidal after 7 weeks (Table 4) 
Entrapment and suicidal flash-forwards as potential mediators of the defeat and suicidal ideation relationship
Regression modelling was performed for the whole sample with BSS total score at baseline as the dependent variable and controlling for gender, age, marital status, the presence of past and present psychiatric illnesses, and the status of suicidal vs. control groups. Defeat significantly predicted suicidal ideation with a significant standardized regression coefficient (0.08, p = 0.020) between defeat total score and BSS total score. Unstandardized indirect effects were computed for each of 5,000 bootstrapped samples: the bootstrapped unstandardized indirect effect was 0.02, and the 95% confidence interval ranged from -0.03 to 0.09. Thus, the indirect effect was not statistically significant. In other words, entrapment was not a mediator of the relationship between defeat and suicidal ideation at baseline.
To test further for the moderating effects of suicidal flash-forward on the relationships between entrapment and baseline suicidal ideation, another series of hierarchical regression analyses were conducted. Gender, age, marital status, the status of suicidal/control group, and the presence of past and present psychiatric illnesses were first entered as step 1, and then entrapment was entered in the second step of each regression. At step 3, presence of suicidal flash-forward was included, whilst in the final step, the relevant multiplicative term to test for interaction (i.e. entrapment median split [high/low] X suicidal flash-forwards [yes/no]) was entered. In the first regression, entrapment total score was a significant predictor of baseline suicidal ideation (beta = 0.15, t = 1.97, p = 0.05). In step 3, the presence of suicidal flash-forwards was also significant (beta = 0.30, t = 6.34, p < 0.001). In step 4, the interaction factor of entrapment and the presence of suicidal flash-forwards was also significant (beta = 0.23, t = 4.91, p < 0.001).
Interestingly, similar hierarchical regression analyses were conducted to investigate the interaction factor of defeat total score X the presence of suicidal flash-forwards. Defeat total score and the presence of suicidal flash-forwards were both significant predictors of baseline suicidal ideation (defeat: beta = 0.15, t = 2.00, p = 0.005; suicidal flash-forwards: beta = 0.32, t = 56.60, p < 0.001). Furthermore, the interaction factor of the defeat X suicidal flash-forwards was also significant (beta = 0.19, t = 3.39, p < 0.001). The above results combine to suggest that defeat and entrapment at baseline were independent predictors of baseline suicidal ideation. Both types of perceptions would amplify baseline suicidal ideation in face of the intrusion of suicidal flash-forward images. To explore the above results further, we conducted correlations between entrapment total score and BSS total score, and defeat total score and BSS total score in the two groups with and without suicidal flash-forwards at baseline. The group without suicidal flashforwards showed a significant positive correlation between total BSS scores and defeat (Pearson's correlation [P] = 0.69, p < 0.001), and between total BSS scores and entrapment (P = 0.70, p < 0.001). Instead no significant correlation was present in the group with suicidal flashforwards (BSS scores and defeat: P = -0.06, p = 0.74; BSS scores and entrapment: P <0.001, p = 0.97).
The above mediation analysis was then repeated using the above cognitive variables at baseline to predict suicidal ideation at seven weeks. Defeat significantly predicted suicidal ideation with a significant standardized regression coefficient (0.12, p = 0.03) between defeat total score and BSS total score at follow up. Unstandardized indirect effects were computed for each of 5,000 bootstrapped samples: the bootstrapped unstandardized indirect effect was <.001, and the 95% confidence interval ranged from -0.09 to 0.10. Thus, the indirect effect was not statistically significant. In other words, entrapment was not a mediator of the relationship between defeat and suicidal ideation at follow up.
Repeating the above moderation analyses revealed that interaction factor of entrapment X suicidal flash-forward was again a significant predictor of suicidal ideation at seven weeks (beta = 0.19, t = 2.24, p = 0.03). However, the interaction factor of defeat X suicidal flash-forward was no longer a significant predictor (beta = 0.18, t = 1.68, p = 0.10).
Discussion
This is the first prospective cohort study to investigate the relationships between mental imagery, perceptions of defeat and entrapment, and suicidal ideation. With regards to our hypotheses we confirmed that: 1) only suicidal participants, but not controls, reported experiencing suicidal flash-forwards at baseline and follow-up. Critically, suicidal cases with suicidal flash-forwards had higher severity of suicidal ideation than those without flash-forwards. At both timepoints, the suicidal group reported 2) higher levels of defeat and entrapment, than controls. Of crucial interest, 3 ) suicidal flash-forwards and sense of entrapment were reduced among those suicidal participants at baseline who became non-suicidal at follow-up. Last, 4) entrapment did not appear to be the mediator of the relationship between defeat and suicidal ideation; instead, baseline suicidal ideation was predicted by the interaction factor between the presence of suicidal flash-forwards and perceptions of defeat and entrapment. The interaction of baseline perceptions of entrapment and suicidal flash-forwards also predicted suicidal ideation at seven weeks.
Suicidal flash-forwards and suicidality
We report that in a group of currently suicidal participants from the general population, the presence of suicidal flashforwards is associated with more severe suicidal ideation. As mental images may represent goals (Conway et al., 2004) and are more likely to be acted upon than verbal thoughts (Carroll, 1978) , these data suggest that suicidal flashforwards may signal risk of impending suicidal acts (Crane et al., 2011; Hales et al., 2011) . This is striking in a context where the population is exposed to graphic images of suicide by the media (Fu et al., 2011) . Clinicians may therefore assess the presence of intrusive and involuntary 'snapshots' of suicidal flash-forwards, as well as of voluntarily conjured 'videos' of suicidal daydreaming (Selby et al., 2007) . Given that the current study did not measure actual suicide attempts, whether suicidal flash-forwards may act as the catalyst of the transition from suicidal ideation to suicide attempts awaits further replication studies. Nevertheless, suicidal imagery may have its strongest effect as a volitional motivator, facilitating the transition from suicidal ideation to suicidal attempts.
Our study indicates that suicidal flash-forwards are a cross-cultural phenomenon. Some meanings associated with the imagery, for example, images of a desirable after-life, may be unique for Asian populations with strong beliefs in life after death. Such imagined positivity could serve as an effective escape from a current entrapping predicament (Chan et al., 2005) . Interestingly, previous studies in Caucasian samples reported that comfort rating of suicidal imagery was associated wi t h p r e v i o u s suicidal ideation severity (Crane et al., 2012) . The current study did not find more serious suicidal ideation among those suicidal participants who rated suicidal flash-forwards as positive rather than negative. A more detailed and in-depth qualitative analysis may investigate whether specific types of emotions and meanings (e.g. comfort, triumph, shame, anger etc.) associated with flash-forwards could predict suicidal ideation severity. Understanding the idiosyncratic meanings of suicidal flash-forwards may still be crucial for risk assessment (Crane et al., 2012; Holmes et al., 2007) , with positive valence possibly indicating greater clinical risk.
Further, a significant reduction in suicidal flash-forwards occurred only in those suicidal participants becoming nonsuicidal at follow-up. Future studies should investigate if suicidal flash-forwards are also associated with greater risk of acting on suicidal ideation, and inform trials of imagery-focused interventions for suicide risk prevention. As the efficacy of psychological approaches for suicide prevention lacks conclusive evidence (Mann et al., 2005; van der FeltzCornelis et al., 2011) , targeting a modifiable cognitive target such as suicidal imagery might be a promising strategy for reduction in suicidal flash-forwards.
Defeat, entrapment, suicidal flash-forwards and suicidal ideation: a model of psychological escape
Consistent with previous research (O 'Connor and Nock, 2014; O'Connor et al., 2013; Taylor et al., 2011) we confirmed that sense of defeat and entrapment plays an important role in the IMV model (O'Connor, 2011) , with reduction of defeat and entrapment perceptions over time in the suicidal sub-group that became non-suicidal. However, our study did not replicate previous findings that entrapment served as a mediator of the relationship between defeat sense and suicidal ideation. Rather, entrapment and defeat perceptions independently predicted suicidal ideation. That is, feeling defeated and feeling entrapped might be independent but closely related concepts associated with suicidal ideation. In addition, the current study further builds on the IMV model of suicide (O'Connor and Nock, 2014) by suggesting that the combination of emotionally charged, real-like suicidal flash-forwards together with strong feelings of entrapment or feelings of defeat can amplify current suicidal ideation and even predicts future suicidal ideation. This specific finding provides preliminary support that suicidal flash-forwards represent possible motivational moderators from entrapment to suicidal ideation, in the form of images of escape and of triumph over failed social struggle and defeat perception. Our exploratory results suggest that in the presence of suicidal flashforwards, higher perceptions of entrapment are not associated anymore with levels of suicidal ideation. However, this could be due to a ceiling effect in our small sample of participants with suicidal flashforwards mostly presenting high scores of suicidal ideation: replication in larger populations is needed to understand the mechanism underpinning the exact relationship between suicidal flashforwards, entrapment cognitions and suicidal ideation.
As the current study has not captured data on actual suicidal attempts, it is not clear whether suicidal flash-forwards might directly promote actual suicidal attempts. However, given that images might represent important goals (Conway et al., 2004) and might enhance the likelihood of the content of the images being acted upon in subsequent behaviours (Libby et al., 2007) , it is possible that suicidal flash-forwards may facilitate the transition from suicidal ideation to suicide attempts as well.
From a treatment perspective, if suicidal flash-forwards contain positive pictures about one's after-life (e.g. "becoming wealthy with flashy jewelry in the after-world") they can be appraised as pleasant and their compellingness may intensify suicidal ideation and possibly translate into suicide acts (Selby et al., 2007) . Suicidal prevention might explore targeting suicidal flash-forward images, by modifying their meaning (Arntz, 2012) and reducing their compellingness (Hales et al., 2011) .
Limitations
A limitation of the study is a possible attrition bias (30% attrition rate) in the follow-up sample. Also, suicidal behaviour
was not measured and this should be investigated in future studies. Future studies recording suicidal attempts could investigate if suicidal flash-forwards could also represent volitional moderators facilitating the transition from suicidal ideation/intent to suicidal behavior. Self-report assessment of suicidal flash-forwards using the IFES might have underestimated the presence of imagery compared to previous studies using face-to-face structured interviews (Holmes et al., 2007; Hales et al., 2011) . As all suicidal participants who were successfully followed up had attended mental health services, the reduction in suicidal flash-forwards and the levels in entrapment and defeat can be explained by procedures associated with mental health treatment unrelated to the resolution of suicidal ideation.
Conclusions
Our study provides some evidence that suicidal flash-forwards may be hallmark cognition of suicidal ideation severity.
When present, suicidal flash-forwards may promote suicidal intention by offering a means of escape from current perceptions of entrapment. Therefore, identifying the presence and meanings of prospective mental images might be valuable for the routine risk assessment of suicidal individuals (Hales et al., 2011 
